WHAT IS CLAIMED IS: 

1 . A method of determining the spacing between a patterned template and a substrate, 
comprising 

5 

positioning the patterned template and the substrate in a spaced relationship to one another 
such that a gap is created between the patterned template and the substrate, 

applying light to the patterned template and the substrate, wherein the light comprises a 
10 plurality of wavelengths; 

monitoring light reflected from a surface of the patterned template and the substrate; 

determining the distance between the surface of the patterned template and the substrate 
based on the monitored light. 

The method of claim 1, further comprising determining an error signal, wherein the error 
signal corresponds to the difference between a desired distance between the surface of the 
patterned template and the substrate and the determined distance between the surface of the 
patterned template and the substrate. 

The method of claim 1, further comprising determining an error signal, wherein the error 
signal corresponds to the difference between a desired distance between the surface of the 
patterned template and the substrate and the determined distance between the surface of the 
patterned template and the substrate; and sending the error signal to at least one actuator, 
wherein the at least one actuator is configured to adjust the distance between the surface of 
the patterned template and the substrate. 

4. The method of claim 1, wherein patterned template comprises a plurality of recesses on a 
30 surface of the patterned template. 
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The method of claim 1, wherein patterned template comprises a plurality of recesses on a 
surface of the patterned template, wherein the recesses are of a known depth. 

The method of claim 1, wherein patterned template comprises a plurality of recesses on a 
surface of the patterned template and wherein applying light to the patterned template and 
substrate comprises passing light through one or more of the recesses. 

The method of claim 1, wherein patterned template comprises a plurality of recess on a 
surface of the patterned template and wherein the depth of each recess is at least !/4 of the 
mean wavelength of the light applied to the patterned template and substrate. 

The method of claim 1, further comprising determining the distance between the surface of 
the patterned template and the substrate at a plurality of locations and determining whether 
the surface of the patterned template and substrate are substantially parallel based on the 
plurality of distance determinations. 

The method of claim 8, further comprising determining an error signal, wherein the error 
signal corresponds to a relative movement between the surface of the patterned template and 
the substrate required to bring the surface of the patterned template and the substrate into a 
substantially parallel configuration. 

10. The method of claim 8, further comprising determining an error signal, wherein the error 
signal corresponds to a relative movement between the surface of the patterned template and 
the substrate required to bring the surface of the patterned template and the substrate into a 

25 substantially parallel configuration; and sending the error signal to at least one actuator, 

wherein the at least one actuator is configured to adjust the relative position of the surface of 
the patterned template and the substrate to achieve a substantially parallel configuration. 

11, The method of claim 1, further comprising determining the distance between the surface of 
30 the patterned template and the substrate at 3 or more non-colinear locations and determining 
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whether the surface of the patterned template and substrate are substantially parallel based on 
the 3 or more distance determinations. 

12. The method of claim 11, further comprising determining an error signal, wherein the error 
signal corresponds to a relative movement between the surface of the patterned template and 
the substrate required to bring the surface of the patterned template and the substrate into a 
substantially parallel configuration. 

13. The method of claim 11, further comprising determining an error signal, wherein the error 
signal corresponds to a relative movement between the surface of the patterned template and 
the substrate required to bring the surface of the patterned template and the substrate into a 
substantially parallel configuration; and sending the error signal to at least one actuator, 
wherein the at least one actuator is configured to adjust the relative position of the surface of 
the patterned template and the substrate to achieve a substantially parallel configuration. 

14. The method of claim 1, wherein the substrate comprises at least one layer on a surface of the 
substrate. 

15. The method of claim 1, wherein the substrate comprises at least one layer on a surface of the 
substrate; the method further comprising determining a thickness of the at least one layer on 
the surface of the substrate. 

16. The method of claim 1, wherein the substrate comprises a plurality of layers on a surface of 
the substrate; the method further comprising determining a thickness of the each of the 
layers. 

17. The method of claim 1, wherein determining the distance between the surface of the 
pattemed template and the substrate comprises: 

obtaining data representative of the intensity of at least some of the wavelengths of light 
reflected; 
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calculating a wavenumber, wherein the wavenumber is a function of the refractive index of a 
material disposed between the template and the substrate and the wavelength of the refractive 
light; 

calculating the distance between the patterned template and the substrate, wherein the 
distance between the patterned template and the substrate is a function of the wavenumber 
and the intensity of reflected light corresponding to the wavenumber. 

18. The method of claim 1, wherein monitoring light reflected from the surface of the patterned 
template and the substrate comprises monitoring variations in intensity of the light across 
various wavelengths. 

19. A method of determining the spacing between a substantially planar template and a patterned 
substrate, comprising 

positioning the substantially planar template and the patterned substrate in a spaced 
relationship to one another such that a gap is created between the substantially planar 
template and the substrate, 

applying light to the substantially planar template and the patterned substrate, wherein the 
light comprises a plurality of wavelengths; 

monitoring light reflected from a surface of the substantially planar template and the 
patterned substrate; 

determining the distance between the substantially planar template and the patterned 
substrate based on the monitored light. 

20. The method of claim 19, further comprising determining an error signal, wherein the error 
signal corresponds to the difference between a desired distance between the surface of the 
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substantially planar template and the patterned substrate and the determined distance between 
the surface of the substantially planar template and the patterned substrate. 

21. The method of claim 19, further comprising determining an error signal, wherein the error 
signal corresponds to the difference between a desired distance between the surface of the 
substantially planar template and the patterned substrate and the determined distance between 
the surface of the substantially planar template and the patterned substrate; and sending the 
error signal to at least one actuator, wherein the at least one actuator is configured to adjust 
the distance between the surface of the substantially planar template and the patterned 
substrate 

22. The method of claim 19, wherein substantially planar template comprises a plurality of 
recesses on a surface of the substantially planar template. 

23. The method of claim 19, wherein substantially planar template comprises a plurality of 
recesses on a surface of the substantially planar template, wherein the recesses are of a 
known depth. 

24. The method of claim 19, wherein substantially planar template comprises a plurality of 
recesses on a surface of the substantially planar template and wherein applying light to the 
substantially planar template and patterned substrate comprises passing light through one or 
more of the recesses. 

25. The method of claim 19, wherein substantially planar template comprises a plurality of recess 
on a surface of the substantially planar template and wherein the depth of each recess is at 
least V4 of the mean wavelength of the light applied to the substantially planar template and 
patterned substrate. 

26. The method of claim 19, further comprising determining the distance between the surface of 
the substantially planar template and the patterned substrate at a plurality of locations and 
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determining whether the surface of the substantially planar template and patterned substrate 
are substantially parallel based on the plurality of distance determinations. 

27. The method of claim 26, further comprising determining an error signal, wherein the error 
5 signal corresponds to a relative movement between the surface of the substantially planar 

template and the pattemed substrate required to bring the surface of the substantially planar 
template and the pattemed substrate into a substantially parallel configuration. 

28. The method of claim 26, further comprising determining an error signal, wherein the error 
signal corresponds to a relative movement between the surface of the substantially planar 
template and the pattemed substrate required to bring the surface of the substantially planar 
template and the pattemed substrate into a substantially parallel configuration; and sending 
the error signal to at least one actuator, wherein the at least one actuator is configured to 
adjust the relative position of the surface of the substantially planar template and the 
pattemed substrate to achieve a substantially parallel configuration. 

29. The method of claim 19, further comprising determining the distance between the surface of 
the substantially planar template and the pattemed substrate at 3 or more non-colinear 
locations and determining whether the surface of the substantially planar template and 
pattemed substrate are substantially parallel based on the 3 or more distance determinations. 

30. The method of claim 29, further comprising determining an error signal, wherein the error 
signal corresponds to a relative movement between the surface of the substantially planar 
template and the pattemed substrate required to bring the surface of the substantially planar 
template and the pattemed substrate into a substantially parallel configuration. 

31. The method of claim 29, further comprising determining an error signal, wherein the error 
signal corresponds to a relative movement between the surface of the substantially planar 
template and the pattemed substrate required to bring the surface of the substantially planar 

30 template and the pattemed substrate into a substantially parallel configuration; and sending 

the error signal to at least one actuator, wherein the at least one actuator is configured to 
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adjust the relative position of the surface of the substantially planar template and the 
patterned substrate to achieve a substantially parallel configuration. 



32. The method of claim 19, wherein the patterned substrate comprises at least one layer on a 
5 surface of the patterned substrate. 

33. The method of claim 19, wherein the patterned substrate comprises at least one layer on a 
surface of the patterned substrate; the method further comprising determining a thickness of 
the at least one layer on the surface of the patterned substrate. 

10 

34. The method of claim 19, wherein the patterned substrate comprises a plurality of layers on a 
surface of the patterned substrate; the method further comprising determining a thickness of 
the each of the layers. 

m 

15 Q 35. The method of claim 19, wherein determining the distance between the surface of the 

y 

P substantially planar template and the substrate comprises: 

g obtaining data representative of the intensity of at least some of the wavelengths of light 
'fri reflected; 

20 

La, calculating a wavenumber, wherein the wavenumber is a function of the refractive index of a 

material disposed between the template and the substrate and the wavelength of the refractive 
light; 

25 calculating the distance between the patterned template and the substrate, wherein the 

distance between the patterned template and the substrate is a function of the wavenumber 
and the intensity of reflected light corresponding to the wavenumber. 

36. The method of claim 19, wherein monitoring light reflected from the surface of the 
30 substantially planar template and the patterned substrate comprises monitoring variations in 

intensity of the light across various wavelengths. 
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37. A method of forming a pattern on a substrate using a patterned template that is transparent to 
an activating light, the method comprising: 

5 applying an activating light curable liquid to a portion of the substrate; 

positioning the patterned template and the substrate in a spaced relationship to one 
another such that a gap is created between the patterned template and the substrate; 

determining the distance between the patterned template and the substrate using a light 
based measuring device; 

applying activating light through the template to the liquid, wherein the application of 
activating light substantially cures the liquid, and wherein a pattern of the patterned template is 
formed in the cured liquid; and 

separating the patterned template from the cured liquid. 

38. The method of claim 37, wherein applying the activating lignt curable liquid to a portion of 
the substrate comprises dispensing the liquid withp^ftj^'^dispenser. 

39. The method of claim 37, wherein applvrng tM'aaivating lighufurable liquid to a portion of 
the substrate comprises dispensing/tne liqimiwith a fluicTdfspenser, and further comprising 
moving the substrate with respea to the^luid dispenser while the liquid is being dispensed to 
create a predetermined pattenf. / 

40. The method of claim 37, wherem^ applying the activating light curable liquid to a portion of 
the substrate comprises disWfi^ing the liquid with a fluid dispenser, and further comprising 
moving the substrate witfcr respect to the fluid dispenser while the liquid is being dispensed to 

30 create a predeterminecr pattern, and wherein the predetermined pattern is a pattern that is 
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configured to inhibit the formation of air bubbles in the Hquid when the patterned template 
contacts the liquid as the patterned template ana substrate are positioned in a spaced relation. 

41. The method of claim 37, wherein applying the activating light curable liquid to a portion of 
the substrate comprises dispensing the liquid with a fluid dispenser, and further comprising 
moving the substrate with respect to the flmid dispenser while the liquid is being dispensed to 
create a predetermined pattern, and wherein the redetermined pattern is selected such that 
the liquid fills the gap in an area substantiajjyequal to the surface area of the patterned 
template. 



42. The method of claim 37, wherein positioning the patterped template and the substrate in a 
spaced relationship comprise/^^ // 

positioning the patterned templatq over the substrate; and 



moving the patterned templatie towardthe substrate until a desired spaced relationship is 
15 ^ achieved, wherein tJe liqui^n the substrate substantially fills the gap as the patterned- 

M template is moved towaM the substrate. 



43. The method of claim 37, wherein positioning the patterned template and the substrate in a 
spaced relationship comprises positioning the patterned template at a distance of less than 
about 200 nm from the substrate. 



44. The method of claim 37, \|nerein positioning the patterned template and the substrate in a 
spaced relationship comprises positioning the patterned template in a substantially parallel 
orientation to the substrate. 

25 45. The method of claim 37,^ wherein separating the patterned template from the cured liquid 
comprises: 1 

moving the template to a substantially non-parallel orientation; and 

moving the patterned template away from the substrate. 
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46. The method of claim 37, wherein the patterned ^mplate comprises at least some features that 
are less than 250 nm in size. 

47. The method of claim 37, wherein the cured lij^uid comprises at least some features less than 
about 250 nm in size after the patterned template is separated from the cured liquid. 

48. The method of claim 37, wherein positioning the patterned template and the substrate in a 
spaced relationship comprises: 

positioning the patterned template ovdr the substrate, wherein the patterned template is 
substantially non-parallel to the subsm*ate; 

moving the patterned template towara the subst/ate, wherein the patterned template 
remains in a substantially non-pamjflel orientation w/ih respect to the substrate as the 
template is moved toward the ^bdcrate, and 

orienting the patterned temn/ate in a suT)stantially parallel orientation to the substrate, 
wherein the patterned template is in si desired spaced relationship to the substrate. 

49. The method of claim 37, whqrein determining the distance between the patterned template 
and the substrate using a light base^measuring device comprises: 

applying light to the template and/the substrate, wherein the light comprises a plurality of 
wavelengths; 

monitoring light reflected frdm a surface of the template and the substrate; and 



determining the distance between the template and the substrate based on the monitored light. 



50. The method of claim 49, furthqr 
signal corresponds to the 
patterned template and the sub 
patterned template and the 



comprising determining an error signal, wherein the error 
difference between a desired distance between the surface of the 
strate and the determined distance between the surface of the 
subjstrate; and sending the error signal to at least one actuator. 
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wherein the at least one actuator is configured to ipsition the template and the substrate in a 
spaced relationship to one another. 

51. The method of claim 49, wherein determining^ the distance between the template and the 
substrate comprises: 

obtaining data representative of the intensity of at jpa^some of the wavelengths of light 
reflected; 



10 



15 



o 
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calculating a wavenumber, wherein tl^v/avenumber is a function of the refractive index of a 
material disposed between the template and the substrate and the wavelength of the refractive 
light; 



calculating the distance between ihc patterned template and the substrate, wherein the 
distance between the patterned template and tlj^substrate is a function of the wavenumber 
and the intensity of reflected light C9rresp9wing to the wavenumber. 



52. The method of claim ^7, w/i^rein the substrate comprises sihcon, galhum, germanium, or 
indium. 



H 53. The method of claim 37, wherein the substrate comprises a dielectric material. 

54. The method of claim 37/ wherein the substrate comprises quartz, sapphire, silicon dioxide, or 
polysilicon. 

55. The method of claim 37, wherein the patterned template comprises quartz. 

56. The method of claim/37, wherein the patterned template comprises indium tin oxide. 



30 57. The method of clainfi 37, wherein the activating light curable liquid comprises an ultraviolet 
light curable composition. 
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58. The method of claim 37, wherein the activatijiig light curable liquid composition comprises a 
photoresist material. 

59. The method of claim 37, further comprisi'hg: 
forming a transfer layer on the substrataprior to applying the liquid to the substrate; and 
etching the transfer layer after separatmg the patterned template from the substrate, wherein 

etching the transfer layer imparts Ahe pattern^ldthe transfer layer. 

60. The method of claim 37, wherein ihp sub^ate comprises at least one layer on a surface of 
the substrate. 

61. The method of claim 37, wherein/fhe substrate comprises at least one layer on a surface of 
the substrate; the method furthor/cory\prising determyfnng a thickness of the at least one layer 
on the surface of the substrates 



62. The method of claim 37, further dbmprismg determining the distance between the surface of 
the patterned template and the substrate at 3 or more non-colinear locations and determining 
whether the surface of the patterned template and substrate are substantially parallel based on 
the 3 or more distance detemi/iations. 



63. The method of claim 62, further comprising determining an error signal, wherein the error 
signal corresponds to a relative movement between the surface of the patterned template and 



the substrate required to bring the surface of the patterned template and the substrate into a 
substantially parallel configuration. 



64. The method of claim 62, farther 
signal corresponds to a reldti 
the substrate required to br|ng 
substantially parallel confi 



comprising determining an error signal, wherein the error 
ve movement between the surface of the patterned template and 

the surface of the patterned template and the substrate into a 
uration; and sending the error signal to at least one actuator, 
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wherein the at least one actuator is configured to adji/st the relative position of the surface of 
the patterned template and the substrate to achieved substantially parallel configuration. 

65. A semiconductor device made by the method oyclaim 37. 

66. A method of planarizing a substrate using a substantially planar template that is transparent 
to an activating light, the method comprisiiVg: 

applying an activating light curable l/quujto a portion of the substrate; 

positioning the template and the substrate in a spaced relationship to one another such 

that a gap is created between the template and the substrate; 
Q / 

5 // 

^ determining the distance b^yeen y^e template andyffie substrate using a light based 

15 Q measuring device; 



10 



applying activating light throumi the teTTTpTate to the liquid, wherein the application of 



Q activadng light substantially cure^/the/liquid, and wherein the cured liquid is substantially planar; 
m and 



20 



separating the template from the cured liquid. 



25 



30 



67. The method of claim 66, wherein applying the activating light curable liquid to a portion of 
the substrate comprises dispensing the liquid with a fluid dispenser. 



68. The method of claim 66, wherein applying the activating light curable liquid to a portion of 

ist 



the substrate comprises di 
moving the substrate with 



create a predetermined pattern. 



;pensing the liquid with a fluid dispenser, and further comprising 
respect to the fluid dispenser while the liquid is being dispensed to 
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69. The method of claim 66, wherein applying the activating Hght curable Hquid to a portion of 
the substrate comprises dispensing the liquid with a fluid dispenser, and further comprising 
moving the substrate with respect to the fluid dispenser while the liquid is being dispensed to 
create a predetermined pattern, and wherein the predetermined pattern is a pattern that is 
configured to inhibit the formation of air bubbles in the liquid when the template contacts the 
liquid as the template and substrate are positioned in a spaced relation. 

70. The method of claim 66, wherein applying tine activ^fmg light curable liquid to a portion of 
the substrate comprises dispensing the liquid witn a fluid.dispenser, and further comprising 
moving the substrate with respect to the ffuicJxlispenser while the liquid is being dispensed to 
create a predetermined pattern, and whe/om the predetermined pattern is selected such that 
the liquid fills the gap in an area subst^tially equal to the surface area of the portion of the 
substrate. 

71. The method of claim 66, wherei/ pq^iyoning the template and the substrate in a spaced 
relationship comprises: 

positioning the template dver tjfie/substrate; and; 



moving the template to 
wherein the liquid on 
toward the substrate. 



^ard tne subsrrate urrfil a desired spaced relationship is achieved, 
thfe suHsjfrate substantially fills the gap as the template is moved 



72. The method of claim 66, wh&tsin positioning the template and the substrate in a spaced 
relationship comprises positioning the template at a distance of less than about 200 nm from 
the substrate. 



73. The method of claim 66, 
relationship comprises 
substrate. 



wherein positioning the template and the substrate in a spaced 
positilonmg the template in a substantially parallel orientation to the 



74. The method of claim 66, wh 
moving the template to a 
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moving the template away from the substrate. 



75. The method of claim 66, wherein positi(fning the template and the substrate in a spaced 
relationship comprises: 

positioning the template over the sujbstrate, wherein the template is substantially non- 
parallel to the substrate; 



moving the template toward the sull)Strate 
non-parallel orientation with respect 
substrate, and 



orienting the template in a substan 
template is in a desired spaced reh 

76. The method of claim 66, wherein det< 
substrate using a light based measurin 
applying light to the template and the 



, wherein the template remains in a substantially 
to the subjstfate as the template is moved toward the 




ally parallel orientation to the substrate, wherein the 
onship to the substrate. 

ining the distance between the template and the 
g device comprises: 

substrate, wherein th/light comprises a plurality of 



wavelengths; 



monitoring light reflected from a id 



determining the distance between the 





empT^^nd the substrate based on the monitored light. 



mplate and the substrate; and 



77. The method of claim 76, further domp ising determining an error signal, wherein the error 
signal corresponds to the difftjpnce be:ween a desired distance between the surface of the 

the determined distance between the surface of the 
patterned template and the substrate; arid sending the error signal to at least one actuator, 
wherein the at least one actuator is configured to position the template and the substrate in a 
spaced relationship to one another. 



78, The method of claim 76, wherein deterni|ning the distance between the template and the 
substrate comprises: 
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obtaining data representative of the intensity of at least some of the wavelengths of light 
reflected; 

calculating a wavenumber, wherein thfe wavenumber is a function of the refractive index of a 
material disposed between the temp/ate and the^^«bs(rate and the wavelength of the refractive 
light; 

calculating the distance betweer^the^pattemed template and the substrate, wherein the 
distance between the pattemediemplate and the substrate is a function of the wavenumber 
and the intensity of reflected i/ght corresponding to the wavenumber. 



79. The method of claim 66, wherein the substrate comprj^es silicon, gallium, germanium, or 
indium. 

80. The method of claim^6, ;Jvh^rein\the substr^ comprises a dielectric material. 

81. The method of clain: 66/, \j!^herein the substrate comprises quartz, sapphire, silicon dioxide, or 
polysilicon. 




82. The method of claim 66, wherein the template comprises quartz. 



83. The method of claim d6, wherein the template comprises indium tin oxide. 



84. The method of claim 66, wherein the activating light curable liquid comprises an ultraviolet 
light curable composition. 



85. The method of claim 
photoresist material 



66, wherein the activating light curable liquid composition comprises a 



86. The method of claim 66, further comprising: 
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forming a transfer layer on the substrate prior to applying thmiquid to the substrate; and 
etching the transfer layer after separating the template fron/the substrate, wherein etching the 
transfer layer imparts the pattern to the transfer layer/ 

87. The method of claim 66, wherein the substrate compr^es at le^st^ne layer on a surface of 
the substrate. 

88. The method of claim 66, wherein the substrate comprises at least one layer on a surface of 
the substrate; the method further comprising ^^rmining a thickness of the at least one layer 
on the surface of the substrate. 

89. The method of claim 66, further comn«4sing/determining the distance between the surface of 
the template and the substrate at 3 o/ moreynon-colinear loczftions and determining whether 
the surface of the template and su^trate pe substantiallyparallel based on the 3 or more 
distance determinations. 

90. The method of claim 89, furthfer compmsing determining an error signal, wherein the error 
signal corresponds to a relatii^e mo^emW betw^n the surface of the template and the 
substrate required to bring tl/e sprface of cb^-template and the substrate into a substantially 
parallel configuration. 

91. The method of claim 89, furtlie/ comprising determining an error signal, wherein the error 
signal corresponds to a relative movement between the surface of the template and the 
substrate required to bring the surface of the template and the substrate into a substantially 
parallel configuration; and sending the error signal to at least one actuator, wherein the at 
least one actuator is configured to adjust the relative position of the surface of the template 
and the substrate to achieve a substantially parallel configuration. 



92. A semiconductor device rnade by the method of claim 66. 
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93. A method of forming a pattern on a substrate using ^ patterned template that is transparent to 
an activating light, the method comprising: 

applying an activating light curable liquid t(Va portion of the substrate; 
5 / 

positioning the patterned template and /the substrate in a spaced relationship to one 
another such that a gap is created between the pattem^ template and the substrate; 

monitoring the distance between th^^attemed t^plate and the surface using a light 
10 based measuring device; 



adjusting the position of the template with respect to the substrate while monitoring the 
2 distance between the template and yme ^bstrate such that the template and the substrate are at a 
predetermined distance from eacl 



15 



y applying activating ligl 

activating light substantially 
Q formed in the cured liquid; anc 



thrj^iighVthe tempjme to the liquid, wherein the application of 
res fne liqukL,-arfa wherein a pattern of the patterned template is 



20 M" separating the patterned temmate from the cured liquid. 



25 



94. The method of claim 93, wherein applying the activating light curable liquid to a portion of 
the substrate comprises dispensing the liquid with a fluid dispenser. 

95. The method of claim 93, xj'herein applying the activating light curable liquid to a portion of 
the substrate comprises dispensing the liquid with a fluid dispenser, and further comprising 
moving the substrate with respect to the fluid dispenser while the liquid is being dispensed to 
create a predetermined patiem. 



30 
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96. The method of claim 93, wherein applying ihd activating light curable liquid to a portion of 
the substrate comprises dispensing the liquicywith a fluid dispenser, and further comprising 
moving the substrate with respect to the flum dispenser while the liquid is being dispensed to 
create a predetermined pattern, and wherein the predetermined pattern is a pattern that is 
configured to inhibit the formation of air Bubbles in the liquid^hen the patterned template 
contacts the liquid as the patterned tem^te dcc^^ %\^^;^'diX^ positioned in a spaced relation. 

97. The method of claim 93, wherein appljflng thc/^ctivating light curable liquid to a portion of 
the substrate comprises dispensing the/liqm^ with a fluid dispenser, and further comprising 
moving the substrate with respect to tne/nuid dispenser while the liquid is being dispensed to 
create a predetermined pattern, and wherein the predetermined pattern is selected such that 
the liquid fills the gap in an area substantially equal to the^surface area of the patterned 
template. 

98. The method of claim 93, whecfein jtfid predetermined distance is less than about 200 nm. 

99. The method of claim 93, whereim posi^pninglhe patterned template and the substrate in a 
spaced relationship comprises positioning the patterned template in a substantially parallel 
orientation to the substrate. 



100. The method of claim 93, wperein separating the patterned template from the cured liquid 
comprises: 

moving the template to a substantially non-parallel orientation; and 
moving the patterned template away from the substrate. 

101. The method of claim 93, wherein the patterned template comprises at least some features 
that are less than 250 nm in size. 



102. The method of claim 93, 
than about 250 nm in size after 



wtierein the cured liquid comprises at least some features less 
the patterned template is separated from the cured liquid. 
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103. The method of claim 93, wherein Adjusting the position of the template with respect to 
the substrate comprises: 

moving the patterned template toAvard the substrate, wherein the patterned template 
remains in a substantially non-parallel orientation with respect to the substrate as the 
template is moved toward the substrate, and 

orienting the patterned template in a substarffially parallel o/ientation to the substrate, 
when the template and the substrate ar^t the predetermined distance from each other. 

104. The method of claim 93, wherein/monitoring the distance between the patterned template 
and the substrate using a light baleo measuring device comprises: 

applying light to the template ap^l the substrate, wherein the light comprises a plurality of 
wavelengths; 




monitoring light reflec/ed from a surface of the template and the substrate; and 



determining the distance/betwe m/the tempiate^nd the substrate based on the monitored light. 



105. The method of clain^ 104, farther comprising determining an error signal, wherein the 
error signal corresponds \p thg^ldifference between a desired distance between the surface of 



the patterned template and the 
the patterned template and the ; 



5ubstrate and the determined distance between the surface of 
jubstrate; and sending the error signal to at least one actuator, 
wherein the at least one actuate r is configured to adjust the position of the template with 
respect to the substrate. 



106. The method of claim 104, w|ierein monitoring the distance between the template and the 
substrate comprises: 



obtaining data representative of \the intensity of at least some of the wavelengths of light 
reflected; 
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calculating a wavenumber, wherein the wavenumber is a mnction of the refractive index of a 
material disposed between the template and the substrate^and the wavelength of the refractive 
light; / 



calculating the distance between the patterned template mdrfht substrate, wherein the 
distance between the patterned template and the sub^trnte is a function of the wavenumber 
and the intensity of reflected light correspondingfio the wavejaimber. 



107. The method of claim 93, wherein the/ub/trate comprises silicon, gallium, germanium, or 
indium. 

108. The method of claim 93, whec^in th^si^strate comprises a dielectric material 

109. The method of claim 93, Wherein/me sjibstrate comp/ises quartz, sapphire, silicon 
dioxide, or polysilicon. 

1 10. The method of claim 93!, whef^in the p^tern^ template comprises quartz. 

111. The method of claim 93, w/rerein the patterned template comprises indium tin oxide. 



112. The method of claim 93, wherein the activating light curable liquid comprises an 
ultraviolet light curable composition. 

113. The method of claim 93, wherein the activating light curable liquid composition 
comprises a photoresist material. 



1 14. The method of claim/93, further comprising: 

forming a transfer layer/ on the substrate prior to applying the activating light curable liquid 
to the substrate; ani 

etching the transfer laver after separating the patterned template from the substrate, wherein 
etching the transfer layer imparts the pattern to the transfer layer. 
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115. The method of claim 93, wherein the substr^e comprises at least one layer on a surface 
of the substrate. 

1 16. The method of claim 93, wherein the sy'bstrate comprises at least one layer on a surface 
of the substrate; the method further comp/lsing defermi^ning a thickness of the at least one 
layer on the surface of the substrate. 



10 



15p 



1 17. The method of claim 93, further cjomprising mcmitoring the distance between the surface 
of the patterned template and the smstrait 3,1 3 or more non-colinear locations and 
determining whether the surface^ythe patterned template and substrate are substantially 
parallel based on the 3 or mor/distanceAnojiitored. 

1 18. The method of claim 1 /?, fi/rth^r comprising d^^mining an error signal, wherein the 
error signal corresponds i<j) a rqlatj'Ve movStoenrfDetween the surface of the patterned 
template and the substrattJ reqtii/ed to bring the surface of the patterned template and the 
substrate into a substantiallyin6rallel configuration. 



p 1 19. The method of claim 1 17, further comprising determining an error signal, wherein the 
20Lg error signal corresponds id a relative movement between the surface of the patterned 

H template and the substrata required to bring the surface of the patterned template and the 

substrate into a substantially parallel configuration; and sending the error signal to at least 
one actuator, wherein trfe at least one actuator is configured to adjust the relative position of 
the surface of the patterned template and the substrate to achieve a substantially parallel 
25 configuration. 

120. A semiconductoif device made by the method of claim 93. 

121. A system for forming a pattern on a substrate using a patterned template comprising: 

30 



a top frame; 
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an orientation stage coupled to the top frame, the orientation stage comprising a template 
support, and a patterned template disposed in the support; 

5 a substrate stage configured to support the substrate, wherein the stage is positioned 

below the orientation stage; and 

a light based measurement device coupled to the orientation stage, wherein the light 
based measurement device is configured to determine a distance between the patterned 
10 template and the substrate. 

122. The system of claim 121, wherein the orientation stag^ further comprises: 

^ a first flexure member, wherein the first flexure m^ber is configured to pivot about a 

first orientation axis during use; 
15 O a second flexure member coupled to the firsLSfexure member, wherein the second flexure 

^ member is configured to pivot abou^a second orientation axis during use; and 

^ the template support coupled to the secopra flexure member, wherein the template support 

L / A/ ^ 

P is configured to hold the patt9^ed template dicing use; 

P wherein the second flexure m&mb^Xi coupled to tKe first flexure member such that the 
20 ^ patterned template, ymeny^sposed in tl>e support, moves about a pivot point 

y^. intersected by thefws^^d se^ond^^enta^^ axis during use. 

123. The system of claim 12(1, ^erein the light based measurement device comprises a broad- 
band spectrometer. 

25 

124. The system of claim V21, wherein the measurement device comprises a laser 
interferometer. 

125. The system of claim 121, wherein the light based measurement device comprises at least 
30 one optical probe configured to direct light through the template. 
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126. The system of claim 121, wherein the light based measurement device comprises at least 
one optical probe configured to direct light through the template, and wherein the optical 
probe is configured to be movable from a first position, above the template, to a second 
position, away from the template. 

127. The system of claim 121, wherein the n^easurement device comprises at least one optical 
probe configured to direct light through thp template, and wherein the at least one optical 
probe is substantially transparent to a selected wavelength of lignt. 

128. The system of claim 121, wherein mc mea^rement device comprises at least one optical 
probe configured to detect light refleoied ftx)m the substrate. 

129. The system of claim 121, wher^ the measurement device comprises at least one optical 
probe configured to detect light r^ectera from the substrate, and wherein the optical probe is 
configured to be movable fromya^irs^osition, abovp4he template, to a second position away 
from the template. 

130. The system of claim 121, wherein the measurement device comprises at least one optical 
probe configured to detect mgly reflected from the substrate, and wherein the at least one 
optical probe is substantiallytransparent to a selected wavelength of light. 

131. The system of claim Izl, further comprising an activating light source, wherein the 
activating light source is configured to direct activating light toward the substrate during use. 

132. The system of claim/121, wherein the measurement device comprises an electronic 
imaging device. 



133. The system of clainfi 
refractive index on a 



121, wherein the substrate comprises at least one layer of a known 
siirface of the substrate. 
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134. The system of claim 121, wherein the substratp comprises at least one layer of a known 
refractive index on a surface of the substrate, ana wherein the light based measuring device is 
further configured to determine a thickness of tlje at least one layer on the surface of the 
substrate. 

135. The system of claim 121, wherein the patiemed template comprises an alignment mark, 
and wherein the alignment mark is complimentary to an alignment mark on a substrate 
during use. 

136. The system of claim 122, wherein the jfirstyf^entation axis is substantially orthogonal to 
the second orientation axis. 



137. The system of claim 122, wherein/h|b first flexure member comprises first and second 
arms, wherein the first arm compris/s a/ first set of flexure joints which are configured to 
provide pivotal motion of the first/flexure member about the first orientation axis, and 
wherein the second arm comprisies a second set of flexure^ints which are configured to 
provide pivotal motion of the first flmidre member abo|^ the first orientation axis. 

138. The system of claim 122Jwher©Mi the\second/flexure member comprises third and fourth 
arms, wherein the third arm comprjses a thiMset of flexure joints which are configured to 
provide pivotal motion of thasecond flexure member about the second orientation axis, and 
wherein the fourth arm comprises/a fourth set of flexure joints which are configured to 
provide pivotal motion of the second flexure member about the second orientation axis. 



139. The system of claim 122, whirein the first flexure member comprises first and second 
arms, wherein the first arm comprises a first set of flexure joints which are configured to 
provide pivotal motion of the first flexure member about the first orientation axis, and 
wherein the second arm comprises a second set of flexure joints which are configured to 
provide pivotal motion of the first flexure member about the first orientation axis, and 
wherein the second flexure mem3er comprises third and fourth arms, wherein the third arm 
comprises a third set of flexure joints which are configured to provide pivotal motion of the 
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second flexure member about the second orientatim axis, and wherein the fourth arm 
comprises a fourth set of flexure joints which are Configured to provide pivotal motion of the 
second flexure member about the second orienta/ion axis. 

140. The system of claim 122, further comprising actuators coupled to the first and second 
flexure members, wherein the actuators are configured to cause pivoting of the first and 
second flexure members about the first and Sjecond orientation axis, respectively, during use. 

141. The system of claim 122, further comprising actu^ors cojdpled to the first and second 
flexure members, wherein the actuators are configured to cause pivoting of the first and 
second flexure members about the first an'd s^ond orientation axis, respectively, during use, 
wherein the actuators are piezoelectric aq^ators. 



142. The system of claim 122, wherejn tl/e first flexure member comprises a first opening, the 

d opening, and tfie support comprises a third 
and third ope^nings are configured to allow 
'ito thdtfemplate durii^ use, wherein the first, second and 
aligned wmen the/irst flexure member is coupled to the 



second flexure member comprises/a sedoij 
opening, wherein each of the firr^ — 



seed 



activating light to be directed o^ 
third openings are substantiall 
second flexure member. 



143. The system of claim 121, ftujKeA* comprising a precalibration stage coupled to the 
orientation stage and the top frameJ wherein the precalibration stage is configured to move 
the orientation stage toward and avl^ay from the substrate during use. 



144. The system of claim 121, furthjer 
orientation stage and the top frame 
the orientation stage toward and 
calibration comprises at least one 
actuator is configured to move the 



comprising a pre-calibration stage coupled to the 
, wherein the pre-calibration stage is configured to move 

from the substrate during use, wherein the pre- 
iictuator coupled to the orientation stage, wherein the 
orientation stage toward and away from the substrate. 



away 
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145. The system of claim 121, further comprising a pre^calibration stage coupled to the 
orientation stage and the top frame, wherein the pre^calibration stage comprises first and 
second support members and at least one actuator ooupled to the top frame and the second 
support member, the actuator extending through me first support member, wherein the first 
support member is coupled to the top frame, the/second support member is coupled to the 
first support member and the orientation stage,/and wherein the actuator is configured to 
move the orientation stage toward and away from the substrate during use, and wherein the 
actuators are coupled to the top frame and the second supt56rtrnember. 



10 



m 



146. The system of claim 121, wherein the subst;?^e stage comprises a vacuum chuck, the 
vacuum chuck comprising a chuck body md/i vacuum flow system coupled to the chuck 
body, wherein the vacuum flow system is/onfigured to apply a suction force at the surface 



of the chuck body during use. 



15 fe* 147. The system of claim 121, wherer 



(the aupstrate stage is ccmfigured to move the substrate 



along a plane substantially parallel/to/the pa terned template 



148. The system of claim 121, fu 



jid dispenser coupled to the top frame. 



20 %1 149. The system of claim 121, fuithecrcomprising a plurality of fluid dispensers coupled to the 
top frame. 



150. The system of claim 121, wherein the patterned template comprises quartz. 

25 151. The system of claim 121, ^^jherein at least a portion of the patterned template comprises 
SiOx where x is less than 2. 



30 



152. The system of claim 121, 
SiOx where x is about 1.5. 

153. The system of claim 121, 
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154. A system for forming a pattern on a substrate ping a patterned template comprising: 
a top frame; 

an orientation stage coupled to the top fi/ame, the orj^ation stage comprising a template 
support, and a patterned template disp9sed suppfort, wherein the patterned template 
comprises a gap sensing section; 



a substrate stage configured to sl 
below the orientation stage; ar 



iort the suKstrate, wherein the stage is positioned 



a light based measurement dev|fce^oupled to the pdentation stage, wherein the light 
based measurement device is ec 
portion of the patterned templar 



based measurement devj/ce is^eoi/figured to dej^mine a distance between the gap sensing 

and the suifetrate. 



155. The system of claim |54, w^ereiiVtbef^orientation stage further comprises: 

a first flexure membor, wMerein the first flexure member is configured to pivot about a 

first orientation axis during use; 
a second flexure member coupled to the first flexure member, wherein the second flexure 

member is configured to pivot about a second orientation axis during use; and 
the template support coupled to the second flexure member, wherein the template support 

is configured to hold the patterned template during use; 
wherein the second fflexure member is coupled to the first flexure member such that the 

patterned template, when disposed in the support, moves about a pivot point 

intersected by the first and second orientation axis during use. 



156. The system of claim 154, wherein the light based measurement device comprises a broad- 
band spectrophotometer. 
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157. The system of claim 154, wherein the measurem^dt device comprises a laser 
interferometer. 

158. The system of claim 154, wherein the light h4sed measurement device comprises at least 
one optical probe configured to direct light through the gap sensing section of the template. 

159. The system of claim 154, wherein the lis^t ba^ed measurement device comprises at least 
one optical probe configured to direct lighythnemgh the gap sensing section of the template, 
and wherein the optical probe is configured4o be movable from a first position, above the 
template, to a second position, away from the template. 

160. The system of claim 154, wherein/the measurement device comprises at least one optical 
probe configured to direct light tlm)ugh ^e gap sensing section of the template, and wherein 
the at least one optical probe is /ubstantt illy transparent/w a selected wavelength of light. 



161. The system of claim 154, 
or more recesses on a surfac( 



herein thagap s^Hsing section of the template comprises one 
of the template. 



162. The system of claim 154,ywherein the gap sensing section of the template comprises one 
or more recesses on a surface of the template, and wherein each recess is of a known depth. 

163. The system of claim 154, wherein the gap sensing section of the template comprises one 
or more recesses on a surface of the template, and wherein each recess has a depth of at least 

the mean wavelength of light used by the light based measuring device. 



164. The system of claimf 154, wherein the measurement device comprises at least one optical 
probe configured to deyect light reflected from the substrate. 



165. The system of claim 154, wherein the measurement device comprises at least one optical 
probe configured to d4tect light reflected from the substrate, and wherein the optical probe is 
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configured to be movable from a first position, above theAemplate, to a second position away 
from the template. / 



166. The system of claim 154, wherein the measurernpnt device comprises at least one optical 
probe configured to detect light reflected from the /ubstrate, and wherein the at least one 
optical probe is substantially transparent to a sele|6tej^x^^a\^length of light. 

167. The system of claim 154, further compn^/g an activating light source, wherein the 
activating light source is configured to difecy activating light toward the substrate during use. 

168. The system of claim 154, whei^in the^e^surement device comprises an electronic 
imaging device. 

169. The system of claim 154,Avhereir/the ^bstrate comprises at least one layer of a known 
refractive index on a surface of the substrate. 

170. The system of claim lq4, wherein the substrate comprises at least one layer of a known 
refractive index on a surfaie of the substrate, and wherein the light based measuring device is 
further configured to detenr^n^ thickness of the at least one layer on the surface of the 
substrate. 

171. The system of claim 154/ wherein the patterned template further comprises an alignment 
mark, and wherein the alignment mark is complimentary to an alignment mark on a substrate 
during use. 

172. The system of claim ]/55, wherein the first orientation axis is substantially orthogonal to 
the second orientation axis. 



173. The system of claimil55, wherein the first flexure member comprises first and second 
arms, wherein the first arm comprises a first set of flexure joints which are configured to 
provide pivotal motion /of the first flexure member about the first orientation axis, and 
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wherein the second arm comprises a second set of fle/ure joints which are configured to 
provide pivotal motion of the first flexure member sroout the first orientation axis. 

174. The system of claim 155, wherein the secoryfl flexure member comprises third and fourth 
arms, wherein the third arm comprises a thirdysetofneMire joints which are configured to 
provide pivotal motion of the second flexurQfff(ember s/bout the second orientation axis, and 
wherein the fourth arm comprises a fourtl^et of flexure joints which are configured to 
provide pivotal motion of the second fle/ure member about the second orientation axis. 



175. The system of claim 155, wlwein the first flexure member comprises first and second 
arms, wherein the first arm coi^priabs a^rst set of flexure joints which are configured to 
provide pivotal motion of tM firsdhe?^i|re member about the/first orientation axis, and 
wherein the second arm comprises a^se ;ond set of flexum^oints which are configured to 
provide pivotal motion OTthe fi^st^exi re member ab^t the first orientation axis, and 
wherein the second flexjure mqmnber comprises third^nd fourth arms, wherein the third arm 
comprises a third set of flexufe joints whreiLace^nfigured to provide pivotal motion of the 
second flexure member about the second orientation axis, and wherein the fourth arm 

of fl^xu/e joints which are configured to provide pivotal motion of the 
second flexure membler apouythe second orientation axis. 



comprises a fourth se 



176. The system of clainjrTSS, further comprising actuators coupled to the first and second 
flexure members, whe/ein the actuators are configured to cause pivoting of the first and 
second flexure memhbrs about the first and second orientation axis, respectively, during use. 

25 177. The system of claim 155, further comprising actuators coupled to the first and second 
flexure members, wherein the actuators are configured to cause pivoting of the first and 
second flexure mdmbers about the first and second orientation axis, respectively, during use, 
wherein the actuajtors are piezoelectric actuators. 



30 



178. The system 



second flexure member comprises a second opening, and the support comprises a third 



f claim 155, wherein the first flexure member comprises a first opening, the 
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opening, wherein each of the first, second and third openings are configured to allow 
activating light to be directed onto the template during use, wherein the first, second and 
third openings are substantially aligned when the fj/st flexure member is coupled to the 
second flexure member. 

179. The system of claim 154, further comprisii/g a pre-calibration stage coupled to the 
orientation stage and the top frame, wherein me pre-c alienation stage is configured to move 
the orientation stage toward and away fronythe sufe^rate during use. 



180. The system of claim 154, further comprising a pre-calibration stage coupled to the 
orientation stage and the top frame, yF^rein the pre-calibration stage is configured to move 
the orientation stage toward and avvaV from the substrate during use, wherein the pre- 
calibration comprises at least ovfc ac/uator coupled to the orientation stage, wherein the 



actuator is configured to move the . 



mentation stage toward and away from the substrate. 



181. The system of claim 
orientation stage and th 
second support memb 
support member, the 
support member is cc 
first support member 



wefr comprising a/^re-calibration stage coupled to the 
le, wherein the/pre-calibration stage comprises first and 
leait one actuator coupled to the top frame and the second 
ctuatot^extending through the first support member, wherein the first 
upledtfo the top n"*ame, the second support member is coupled to the 
and pe orientation stage, and wherein the actuator is configured to 
move the orientation sra^ toward and away from the substrate during use, and wherein the 
actuators are coupled toiihe top frame and the second support member. 



182. The system of claim 154, wherein the substrate stage comprises a vacuum chuck, the 
vacuum chuck comprising a chuck body and a vacuum flow system coupled to the chuck 
body, wherein the vafcuum flow system is configured to apply a suction force at the surface 
of the chuck body during use. 



183. The system of c 

along a plane subst mtially 



aim 154, wherein the substrate stage is configured to move the substrate 
parallel to the patterned template. 
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184. The system of claim 154, further comprising a fluid ^ispenser coupled to the top frame 

185. The system of claim 154, further comprising a pjdrality of fluid dispensers coupled to the 
5 top frame. 



186. The system of claim 154, wherein the patt 



187. The system of claim 154, wherein at le 
10 SiOx where \ is less than 2. 



188. The system of claim 154, 
SiOx where x is about 1.5. 



2o; 



190. A system for forming 



a top frame; 




comprises quartz. 



of the patterned template comprises 



t least a portion of the patterned template comprises 



15 Q 189. The system of claim 154, M^he/eii/ he patterned template comprises indium tin oxide 



on a^bstr^^ using a patterned template comprising: 



an orientation stage coupled to the top frame, the orientation stage comprising a template 
support and a patterned template disposed in the support; 



25 



a substrate stage configured to support the substrate, wherein the stage is positioned 
below the orientalion stage; 



30 



an activating light source optically coupled to the patterned template, wherein the 



activating light 



template onto t le substrate; and 



;SOurce is configured to direct activating light through the patterned 
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a light based measurement device coupled to the ori^tation stage, wherein the light 
based measurement device is configured to determLne a distance between the patterned 
template and the substrate, wherein the light basea measurement device comprises: 

an illumination system configured to d/rect detecting light through the template 
during use, wherein the illumination iystep^fsNpositioned between the template 
and the activating light source, and/wHerein the illumination system is 
substantially transparent to the aj^fivating light produced by the activating light 
source; and 



191. 



a detection system optically coupled to the illumination system and configured to 
detect light reflecte^i from ^ne substrate positioned on the substrate stage. 

The system of claim 190, whe^i i the orientation stafge further comprises: 

the first flexure member is configured to pivot about a 



a first flexure member, wher^m 
first orientat/on axis 



guse; 



a second flexure member youplep to the firsj/flexure member, wherein the second flexure 



member is| 



configj! 



!ired to ^^ivot abg^t a second orientation axis during use; and 
the template supp[ort coupled to the"^6cond flexure member, wherein the template support 

is configured to hold the patterned template during use; 
wherein the seconcl fjfexure member is coupled to the first flexure member such that the 
patterned template, when disposed in the support, moves about a pivot point 
intersected/by the first and second orientation axis during use. 



192. The system of cpim 190, wherein the light based measurement device comprises a broad- 
band spectrophotometer. 



193. The system of claim 190, wherein the measurement device comprises a laser 
interferometer. 
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194. The system of claim 190, wherein the illumination^ystem comprises at least one optical 
probe configured to direct light through the templateyUuring use. 

195. The system of claim 190, wherein the detection system comprises at least one optical 
probe configured to detect light reflected from the substrate. 



196. The system of claim 190, yherein the li^ 
an electronic imaging device. • 



It ba^ measurement device further comprises 



197. The system of claim 190, wherein substr^e comprises at least one layer of a known 
refractive index on a surface of the s^ipstrate. 



trate, and wherein the light based measuring device is 
ess of the aUeast one layer on the surface of the 



198. The system of claim 190, wherein tl^e substrate comprises at least one layer of a known 
refractive index on a surface j6f tl/e su 
further configured to deteniiine/a thi 
substrate. 



199. The system of claim/l9)D, wl 
mark, and wherein the a|lignm( 
during use. 




rem tue patterned template further comprises an alignment 
t mark is complimentary to an alignment mark on a substrate 



200. The system of claim 191, wherein the first orientation axis is substantially orthogonal to 
the second orientation axis. 



201. The system of c^aim 191, wherein the first flexure member comprises first and second 
arms, wherein the Jirst arm comprises a first set of flexure joints which are configured to 
provide pivotal motion of the first flexure member about the first orientation axis, and 
wherein the second arm comprises a second set of flexure joints which are configured to 
provide pivotal rpotion of the first flexure member about the first orientation axis. 
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202. The system of claim 191, wherein the second flexure member comprises third and fourth 
arms, wherein the third arm comprises a third set oi flexure joints which are configured to 
provide pivotal motion of the second flexure mernber about the second orientation axis, and 
wherein the fourth arm comprises a fourth set Off flexure joints which are configured to 
provide pivotal motion of the second flexure rnember about the second orientation axis. 



203. The system of claim 191, wherein the fj/st flexure^mdmber comprises first and second 
arms, wherein the first arm comprises a fi/st set oa flexure joints which are configured to 
provide pivotal motion of the first flexury6 member about the first orientation axis, and 
wherein the second arm comprises a secoyu set of flexure joints which are configured to 
provide pivotal motion of the first flt^uvt member about the first orientation axis, and 
wherein the second flexure member /omprises third and fourth arms, wherein the third arm 
comprises a third set of flexure joi^s vm'ich are configurecj/to provide pivotal motion of the 
second flexure member about Ihlitcmd orientation axj^, and wherein the fourth arm 
comprises a fourth set of flexu/e ijoinfs which are co^igured to provide pivotal motion of the 
second flexure member abou/thfe second orientation axis 



204. The system of claim IS^L/fu: 
flexure members, whereiif tl/e 
second flexure members 



herlspropflsing actuators coupled to the first and second 
ctuators are configured to cause pivoting of the first and 
the first and second orientation axis, respectively, during use. 



205. The system of claim 191, further comprising actuators coupled to the first and second 
flexure members, wherein the actuators are configured to cause pivoting of the first and 
second flexure membecs about the first and second orientation axis, respectively, during use, 
wherein the actuators ire piezoelectric actuators. 

206. The system of claim 191, wherein the first flexure member comprises a first opening, the 
second flexure menrper comprises a second opening, and the support comprises a third 
opening, wherein each of the first, second and third openings are configured to allow 
activating light to directed onto the template during use, wherein the first, second and 
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third openings are substantially aligned when the first flexure member is coupled to the 
second flexure member. 

207. The system of claim 190, further comprising aypre-calibration stage coupled to the 
orientation stage and the top frame, wherein the pre-calibratipp-*tage is configured to move 
the orientation stage toward and away from the/substraje^uring use. 

208. The system of claim 190, further comprising a pre -calibration stage coupled to the 
orientation stage and the top frame, whereij/the pre-calibration stage is configured to move 
the orientation stage toward and away fmm the substrate during use, wherein the pre- 
calibration comprises at least one actuajrar coupled to the orientation stage, wherein the 
actuator is configured to move the </rientation stage toward and away from the substrate. 



209. The system of claim 190, fyrth^r g()mprising a pre-c^bration stage coupled to the 



orientation stage and the top ^anrj^, wherein the pre-calibration stage comprises first and 

-^""^ one actuator copied to the top frame and the second 
support member, the actuator Q6ct(6ndii 



second support members and at /east 



ng through jrfie first support member, wherein the first 
support member is coupl^ t^ tl^e tori frame, tj;re second support member is coupled to the 
first support member and/th^ ohentatife^i^gt^fge, and wherein the actuator is configured to 
move the orientation staaeAo/ward and away from the substrate during use, and wherein the 
actuators are coupled to tine top frame and the second support member. 



210. The system of claim 190, wherein the substrate stage comprises a vacuum chuck, the 
vacuum chuck comprising a chuck body and a vacuum flow system coupled to the chuck 
body, wherein the vaZuum flow system is configured to apply a suction force at the surface 
of the chuck body dj&ring use. 

211. The system of claim 190, wherein the substrate stage is configured to move the substrate 
along a plane substantially parallel to the patterned template. 

212. The system of claim 190, further comprising a fluid dispenser coupled to the top frame. 
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213. The system of claim 190, further comprising a ^urality of fluid dispensers coupled to the 
top frame. 

214. The system of claim 190, wherein the patt/med tepafrtate comprises quartz. 

215. The system of claim 190, wherein at l^a^jt^ portion of the patterned template comprises 
SiOx where x is less than 2. 



216. The system of claim 190, whepeii/at least a portion of the patterned template comprises 
SiOx where x is about 1.5. 

217. The system of claim 190*^, wherein the patterned template comprises indium tin oxide 




218. A system for forming a pattdm on a substrate using a patterned template comprising: 



a top frame; 



an orientation staged coupled to the top frame, the orientation stage comprising a template 
support and a patterned template disposed in the support; 

a substrate stage configured to support the substrate, wherein the stage is positioned 
below the orientation stage; 

an activatinglight source optically coupled to the patterned template, wherein the 
activating light source is configured to direct activating light through the patterned 
template onto the substrate; and 
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• 



a light based measurement device coupled to the o;nentation stage, wherein the light 
based measurement device is configured to detennine a distance between the patterned 
template and the substrate, wherein the light l^sed measurement device comprises: 



10 



an illumination system configured^to direct detecting light though the template 
during use, wherein the illuminaiion system is positioned between the template 
and the activating light source/durmg use, and wherein the illumination system is 
movable such that the illumimtion system is positionable into a position that is 
not in optical interferen9s)vith the acti vat insight source and the patterned 
template; and 



a detection system opucally coupled/to the illumination system and configured to 
detect light reflected M*om the sub/trate positioned on the substrate stage. 



20 



25 



15 13 219. The system of claim 218, Uh^vdn tht orientation stage further comprises: 
Q // 

^ a first flexure membe wraerein the first flexure member is configured to pivot about a 

first orientatiofc Mis during use; 
a second flexure member coupled to the first flexure member, wherein the second flexure 

member is configured to pivot about a second orientation axis during use; and 
the template support coupled to the second flexure member, wherein the template support 

is configurea to hold the patterned template during use; 
wherein the seconcy flexure member is coupled to the first flexure member such that the 
patterned template, when disposed in the support, moves about a pivot point 
intersected by the first and second orientation axis during use. 



220. The system of cljaim 218, wherein the light based measurement device comprises a broad- 
band spectrophotometer. 



30 



221. The system of c 
interferometer. 



laim 218, wherein the measurement device comprises a laser 
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222. The system of claim 218, wherein the illumination system comprises at least one optical 
probe configured to direct light through the template during use. 

223. The system of claim 218, wherein the detection system comprises at least one optical 
probe configured to detect light reflected from thfe substrate. 

224. The system of claim 218, wherein the ^a^d measurement device further comprises 
an electronic imaging device. 



225. The system of claim 218, wherein the substrate^omprises at least one layer of a known 
refractive index on a surface of the substrate. 



226. The system of claim 218^/wherd|p the substrate compnses at least one layer of a known 
refractive index on a surface of theralibstrate, and wlwein the light based measuring device is 
further configured to determine ^pjickness of the^m least one layer on the surface of the 
substrate. 



227. The system of clainl 218,Avherein the/patterned template further comprises an alignment 
mark, and wherein the aKigfipent mark is complimentary to an alignment mark on a substrate 
during use. 



228. The system of claim^l9, wherein the first orientation axis is substantially orthogonal to 
the second orientation afcis. 



229. The system of claim 219, wherein the first flexure member comprises first and second 
arms, wherein the first arm comprises a first set of flexure joints which are configured to 
provide pivotal moti©n of the first flexure member about the first orientation axis, and 
wherein the second arm comprises a second set of flexure joints which are configured to 
provide pivotal motion of the first flexure member about the first orientation axis. 
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230. The system of claim 219, wherein the second flexyire member comprises third and fourth 
arms, wherein the third arm comprises a third set of flexure joints which are configured to 
provide pivotal motion of the second flexure memh/er about the second orientation axis, and 
wherein the fourth arm comprises a fourth set of flexure joints which are configured to 
provide pivotal motion of the second flexure mofmber about the second orientation axis. 



231. The system of claim 219, wherein the first flexur^^ember comprises first and second 
arms, wherein the first arm comprises a firs/ set of flexure joints which are configured to 
provide pivotal motion of the first flexureymember about the first orientation axis, and 
wherein the second arm comprises a second set of flexure joints which are configured to 
provide pivotal motion of the first flexi/e member about the first orientation axis, and 
wherein the second flexure member G^jfmprises third and fourth arms, wherein the third arm 
comprises a third set of flexure joimsr which are configured to provide pivotal motion of the 
second flexure member about th/sercond orientation axis, and wherein the fourth arm 
comprises a fourth set of flexu/e jpin^ which are configi to provide pivotal motion of the 
second flexure member about/the second orientation a^s. 



232. The system of claim 21^, JUrtl/er 

flexure members, wherein/ thj^ aclfuatdrs are 
second flexure members ab0ut me firs\ and s 



comprising actuators coupled to the first and second 
conligured to cause pivoting of the first and 
£ond orientation axis, respectively, during use. 



233. The system of claim [^^further comprising actuators coupled to the first and second 
flexure members, wherei/n the actuators are configured to cause pivoting of the first and 
second flexure members about the first and second orientation axis, respectively, during use, 
wherein the actuators a^e piezoelectric actuators. 



234. The system of claim 219, wherein the first flexure member comprises a first opening, the 
second flexure memtjer comprises a second opening, and the support comprises a third 



opening, wherein ea 
activating light to be 



h of the first, second and third openings are configured to allow 
directed onto the template during use, wherein the first, second and 
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third openings are substantially aligned when the fii^t flexure member is coupled to the 
second flexure member. 

235. The system of claim 218, further comprisin^a pre-calibration stage coupled to the 
5 orientation stage and the top frame, wherein the pre-calibration stage is configured to move 

the orientation stage toward and away from the substrate during use. 

236. The system of claim 218, further compnsing a pre;^li brat ion stage coupled to the 
orientation stage and the top frame, where/n the pj;^calibration stage is configured to move 

10 the orientation stage toward and away frdm the^ubstrate during use, wherein the pre- 

calibration comprises at least one actuamr ooupled to the orientation stage, wherein the 
actuator is configured to move the orientation stage toward and away from the substrate. 



15 S 



20 h 



237. The system of claim 218, furtheYcomprising a pre-calibration stage coupled to the 
orientation stage and the top fraiye/wherein the pre-calibration stage comprises first and 
second support members and aflt&st ox\t actuator coupled/to the top frame and the second 
support member, the actuatoryextending through the fim support member, wherein the first 
support member is coupled \p tl^e top frame, the sec^d support member is coupled to the 
first support member and thfe o^fien^tior 



move the orientation stage oWarcyand a 



stage, atra wherein the actuator is configured to 
\^^^J;poxx\ the substrate during use, and wherein the 



actuators are coupled to the 



ID .frame and the second support member. 



25 



30 



238. The system of claim 21 S, wherein the substrate stage comprises a vacuum chuck, the 
vacuum chuck comprising a chuck body and a vacuum flow system coupled to the chuck 
body, wherein the vacuum now system is configured to apply a suction force at the surface 



of the chuck body during 



ise. 



239. The system of claim 2 
along a plane substantial! 

240. The system of claim 
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8, wherein the substrate stage is configured to move the substrate 
parallel to the patterned template. 

8, further comprising a fluid dispenser coupled to the top frame. 



95 



Conley, Rose & Tayon 



241. The system of claim 218, further comprisip^plyrality of fluid dispensers coupled to the 
top frame. 

5 242. The system of claim 218, whereir/tWe patterned template comprises quartz 




of the patterned template comprises 



243 . The system of claim 2 1 8, w 
SiOx where x is less than 2. 



10 244. The system of claim 218/ph9/ein at least a portion of the patterned template comprises 
SiOx where x is about 1.5. 

□ 245. The system of clain/218, wherein the patterned template comprises indium tin oxide. 
15 ^1 

ru 
o 



C3 
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